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THE MAILING DATE OF THIS COMMUNICATION. 

• Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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10) S The drawing(s) filed on 13 June 2005 is/are: a)M accepted or b)D objected to by the Examiner. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 



This Office Action is in response to the amendment filed 6/13/05. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5, 7-12 and 14-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brandt (U.S. Patent No. 5,859,550) in view of Sandusky (U.S. Patent 
No. 6,268,753). 

Regarding claims 1 , 8 and 14, Brandt teaches a synchronous sequential logic 
circuit, comprising: a system clock (1 15 in Fig. 1) that produces a reference clock signal; 
a plurality interconnected modules (120 in Fig. 1) that operate synchronously 
communicate data therebetween, each containing a phase-locked loop (PLL) (Fig. 5, 
col. 5, lines 15-22) that receives said reference clock signal and includes a digital 
feedback delay line (506 in Fig. 5). Brandt does teach that the digital feedback delay 
line comprises a plurality of taps, and a tap selection logic, coupled to said digital 
feedback delay line, for activating one of said plurality of taps and thereby insert a 
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corresponding delay into said PLL. Sandusky teaches a precision variable delay line 
whose delay is independent of process, voltage and temperature variations. The 
precision variable delay line comprises a plurality of taps (118, 120, 122, 124 in Fig. 4), 
and tap selection logic (1 10 in Fig. 4), coupled to said variable delay line, for activating 
one of said plurality of taps and thereby insert a corresponding delay (col. 5, lines 3-8). 
Sandusky further teaches that the total delay required by the user, as well as the delay 
resolution, determine the number of delay elements needed to construct the delay line, 
which will vary from one application to another (col. 4, lines 59-63). The amount of 
delay in each delay element is controlled by the delay voltage 138 (col. 5, line 11). 
Once the amount of delay of each delay element is set by the delay voltage for a 
particular application, the delay in each tap is fixed for the particular application. Also 
see the Fig. 3, the tap selection logic 1 12 selects the desired tap after the amount of 
delay in each delay element has been set (104, 100 in Fig. 3). That is, when the tap 
selection logic is making selection, each tap has fixed delay. As the feedback delay line 
of Brandt compensates for those delays provided by the internal clock distribution paths 
(col. 6, lines 30-32), it is desirable to provide precise delay compensation so as to 
maintain system integrity. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to incorporate the precision 
variable delay line of Sandusky into the delay line of Brandt to precisely compensate 
various clock distribution delays to maintain system integrity. 
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Regarding claims 2, 3, 9, 10, 15 and 16, Sandusky teaches each of the taps 
comprises a switch (128-134 in Fig. 4). A switch is considered functionally equivalent to 
a 2:1 multiplexer. 

Regarding claims 4,11, and 1 7, Sandusky teaches that the digital feedback 
delay line has at least four taps (118-124 in Fig. 4). 

Regarding claims 5, 12 and 18, Brandt in view of Sandusky does not specify the 
number of taps is 32. However, number of taps would not change the operation of the 
system, and the applicants do not disclose that the use of 32 taps provides an 
advantage or solves any stated problem. The number of taps is therefore merely a 
design option, dictated by system or user's requirement. It would have been obvious to 
a person of ordinary skill in the art at the time the invention was made to use 32 taps as 
required by the system. 

Regard claim 19, Sandusky enables only one of the switches 128-136 (col. 4, 
lines 63-66, col. 5, line 4). 

Regarding claims 7 and 20, Sandusky teaches that the taps selection circuit 
comprises a decoder (1 10 in Fig. 4) that receives selection signals input by the user 
(160 in Fig. 4) and outputs tap-selection signal to the switches (128-134 in Fig. 4). The 
decoder thus inherently comprises an input register (or an equivalent storage device) for 
receiving/processing the user's input signal and/or an output register (or an equivalent 
storage device) for outputting the tap-selection signal. 
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3. Claims 1-5, 7-12 and 14-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brandt (U.S. Patent No. 5,859,550) in view of Lee et al. (U.S. Patent 
No. 6,025,745, hereinafter "Lee"). 

Regarding claims 1, 8 and 14, Brandt teaches a synchronous sequential logic 
circuit, comprising: a system clock (1 15 in Fig. 1 ) that produces a reference clock signal; 
a plurality interconnected modules (120 in Fig. 1) that operate synchronously 
communicate data therebetween, each containing a phase-locked loop (PLL) (Fig. 5, 
col. 5, lines 15-22) that receives said reference clock signal and includes a digital 
feedback delay line (506 in Fig. 5). Brandt does teach that the digital feedback delay 
line comprises a plurality of taps, and tap selection logic, coupled to said digital 
feedback delay line, for activating one of said plurality of taps and thereby insert a 
corresponding delay into said PLL. Lee teaches a variable delay line (abstract) that is 
inexpensive to produce and implement (col. 2, line 40). The variable delay line (22 in 
Fig. 2) comprises a plurality of taps with each of said taps having a fixed delay (24 in 
Fig. 2, line 2 in abstract), and a tap selection logic (20 in Fig. 2), coupled to the variable 
delay line, for activating one of said plurality of taps and thereby insert a corresponding 
delay (lines 1-4 abstract). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to incorporate the inexpensive variable 
delay line of Lee into the delay line of Brandt so as to reduce cost. 

Regarding claims 2, 3, 9, 10, 15 and 16, Lee teaches each of the taps is coupled 
to an N:1 multiplexer (20 in Fig. 2). It is known in the art that an N:1 multiplexer is 
equivalent to activate one of N 2:1 multiplexers. 
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Regarding claims 4, 1 1, and 17, Lee teaches that the digital feedback delay line 
has at least four taps (24 in Fig. 2). 

Regarding claims 5, 12 and 18, Brandt in view of Lee does not specify the 
number of taps is 32. However, number of taps would not change the operation of the 
system, and the applicants do not disclose that the use of 32 taps provides an 
advantage or solves any stated problem. The number of taps is therefore merely a 
design option, dictated by system or user's requirement. It would have been obvious to 
a person of ordinary skill in the art at the time the invention was made to use 32 taps as 
required by the system. 

Regard claim 19, Lee enables only one of the taps (line 3 of abstract). 

Regarding claims 7 and 20, Lee teaches that the taps selection circuit comprises 
a register (34 in Fig. 2). 

4. Claims 1-18 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brandt (U.S. Patent No. 5,859,550) in view of Furman (U.S. Patent No. 6,075,398, 
listed in Form 892 in the previous Office Action). 

Regarding claims 1 , 8 and 14, Brandt teaches a synchronous sequential logic 
circuit, comprising: a system clock (1 15 in Fig. 1) that produces a reference clock signal; 
a plurality interconnected modules (120 in Fig. 1) that operate synchronously 
communicate data therebetween, each containing a phase-locked loop (PLL) (Fig. 5, 
col. 5, lines 15-22) that receives said reference clock signal and includes a digital 
feedback delay line (506 in Fig. 5). Brandt does teach that the digital feedback delay 
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line comprises a plurality of taps, and a tap selection logic, coupled to said digital 
feedback delay line, for activating one of said plurality of taps and thereby insert a 
corresponding delay into said PLL. Furman teaches a variable delay line (Fig. 5) that 
can be tuned over a wide frequency range using standard, off the shelf, digital logic 
components, i.e., simple and low cost (col. 2, lines 8-10). The variable delay line 
comprises a plurality of taps with each of said taps having a fixed delay (510-524 in Fig. 
5), and tap selection logic (108 in Fig. 1), coupled to the variable delay line, for 
activating one of said plurality of taps and thereby insert a corresponding delay (col. 8, 
lines 1 1-34). Therefore, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to incorporate the inexpensive variable delay line 
of Furman into the delay line of Brandt so as to reduce cost. 

Regarding claims 2, 3, 9, 10, 15 and 16, Furman teaches each of the taps is 
coupled to a 2:1 multiplexer (510-524 in Fig. 5). 

Regarding claims 4, 1 1 , and 17, Furman teaches that the digital feedback delay 
line has at least four taps (24 in Fig. 2). 

Regarding claims 5, 12 and 18, Brandt in view of Furman does not specify the 
number of taps is 32. However, number of taps would not change the operation of the 
system, and the applicants do not disclose that the use of 32 taps provides an 
advantage or solves any stated problem. The number of taps is therefore merely a 
design option, dictated by system or user's requirement. It would have been obvious to 
a person of ordinary skill in the art at the time the invention was made to use 32 taps as 
required by the system. 
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Regard claims 6 and 13, Furman teaches that the plurality of taps (510-524 in 
Fig. 5) are cascaded from an input to an output and said corresponding delay results 
from fixed delays associated with said activated one of the plurality of taps and 
subsequent ones of said plurality of taps between said activated one arid said output 
(col. 7 line 61 through col. 8, line 22). 

Regarding claims 7 and 20, Furman teaches that the taps selection circuit 
comprises a decoder (108 in Fig. 1) that receives a 3-bit control signal and output eight 
signals (col. 4, lines 45-46). The decoder thus inherently comprises an input register 
(or an equivalent storage device) for receiving/processing the 3-bit control signal and/or 
an output register (or an equivalent storage device) for outputting the tap-selection 
signal. 

Response to Arguments 

5. Applicant's arguments filed 6/13/05 have been fully considered but they are not 
persuasive. 

The applicant argues that the delay elements in the delay line of Sandusky do 
not have fixed delay. 

Response --- Sandusky teaches that the total delay required by the user, as well 
as the delay resolution, determine the number of delay elements needed to construct 
the delay line, which will vary from one application to another (col. 4, lines 59-63). The 
amount of delay in each delay element is controlled by the delay voltage 138 (col. 5, line 
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1 1 ). Once the amount of delay of each delay element is set by the delay voltage for a 
particular application, the delay in each tap is fixed for the particular application. Also 
see the Fig. 3, the tap selection logic 112 selects the desired tap after the amount of 
delay in each delay element has been set (104, 100 in Fig. 3). That is, when the tap 
selection logic is making selection, each tap has fixed delay. Further, it is well known 
that although a variable delay element has the advantage of flexibility, it is more difficult 
and more expensive to implement. Thus, even if the applicant insists that the delay 
amount of the delay element in Sandusky cannot be considered fixed, the replacement 
of a variable delay element with a fixed delay element for reducing cost is within the 
level of ordinary skill in the art. The usage of a fixed delay element instead of a variable 
delay element would not involve an inventive step. 

The applicant further argues that Sandusky does not teach the delay element 
includes the switches but that the switches are used to select the delay element. 

Response — The applicant is reminded that the claim recites, "each of the said 
taps comprises a multiplexer". It is well established in the art that a "tap" in a delay line 
is the output of a delay element or an input to a delay element. As shown in Fig. 1 A of a 
side reference Schieifer et al. (U.S. Patent No. 6,587,81 1), a tap 18 is the input/output 
of a delay element. On the other hand, each of the switches in Sandusky is clearly part 
of the delay element output. Therefore, Sandusky clearly teaches that each tap 
comprises a switch, which is equivalent to a 2:1 multiplexer. 
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Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chieh M. Fan whose telephone number is (571) 272- 
3042. The examiner can normally be reached on Monday-Friday 8:00AM-5:30PM, 
Alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye can be reached on (571) 272-3078. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). n 




Chieh M Fan 
Primary Examiner 
Art Unit 2638 



August 20, 2005 



